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frit. med. Jr., 1968, 3, 415-418 In every case of chronic benign gastric ulceration two factors are present: hydrochloric acid, and progressive erosion of an area of mucosa by the digestive action of the gastric juices. Our understanding of this process makes a fascinating story, linked with the names of two famous patients, Alexis and Tom.
Two hundred years ago five processes were said to occur in the stomach during the digestion of a meal.
These were concoction, putrefaction, trituration, fermentation, and maceration. So vague were these terms that William Hunter remarked somewhat irritably, " Some physiologists will have it that the stomach is a mill, others that it is a fermenting vat, others again that it is a stew-pan ; but in my view of the matter, it is neither a mill, a fermenting vat nor a stew-pan, but a stomach gentlemen, a stomach."
The first person to undertake research in this field was de Reaumurl who trained his pet buzzard to swallow and then eject a perforated metal tube containing pieces of sponge, which on squeezing produced a fluid found to be acid in reaction and capable of digesting food in vitro. Unhappily the bird perished, buzzards proved to be in short supply, and ducks, which were then used, did not appreciate their role as research workers and refused to co-operate. Spallanzani,2 not without certain misgivings, repeated these experiments, using himself as subject. As a result he was able to postulate that gastric digestion was a chemical process exerted by a fluid secreted by the stomach and which he called the gastric juice. About 40 years later Prout3 and Tiedemann and Gmelin4 proved, independently of each other, that the acidity of gastric juice is due to the presence of muriatic acid, later renamed hydrochloric.
Alexis and Tom
The names of many patients have become famous in our long medical saga, but surely none so unlikely as that of the tough, young, hard-drinking French Canadian trapper Alexis St. Martin, who owed his life and his subsequent fame to the United States Army surgeon William Beaumont. Beaumont was summoned after an accidental discharge from a shotgun had torn a great hole in the young man's side. On finding that his patient would be left with a permanent gastric fistula Beaumont had the wit and the patience to use this for a long series of experiments and observations lasting over a period of eight years.5 Thus for the first time-though under the most primitive conditions-the physiology and morbid anatomy of the living human stomach was studied in detail. Beaumont confirmed the earlier observations that hydrochloric acid is responsible for digestion, and, by noting that it is distinct from mucus and secreted by different cells, suspected the presence of another agent of digestion. This suspicion was confirmed when pepsin was isolated some years later. During the course of his studies Beaumont recorded the time taken for the digestion of many articles of food, and remarked the depression or abolition of secretion by fevers and by the emotions of fear and anger and * Physician, West London Hospital, Hammersmith, W.6. D the flow engendered by food entering the stomach or by the introduction of a tube. He anticipated the radiologist by noting the normal emptying time of the stomach, the waves of peristalsis producing mixing of the stomach contents, and the way in which emptying is achieved by small jets of chyme being shot at intervals through the pylorus. He observed the injurious effects of excess tea, coffee, and alcohol and anticipated the gastroscopist by observing gastritis-the first man to do so in a living subject. The nervous factor in gastric secretion observed by Beaumont was confirmed in the human subject by a practical, though somewhat macabre, experiment conducted by Regnard and Loye6 when they stimulated the vagus of a decapitated criminal and saw drops of juice forming on the gastric mucosa 45 minutes after execution.
More than a century after Alexis-and again in North America-another patient, whom we know of as Tom, made a further vital contribution to our knowledge of the genesis of gastric ulceration. Tom had been given a gastric fistula because of an acquired oesophageal stricture and collaborated with Wolf and Wolff7 to produce a series of unique observations. The reaction of the gastric mucosa to various emotions was studied, and in particular the effect of anxiety and resentment. Of special significance in relation to the ulcer problem was the finding that an increased secretion of mucus by the stomach occurs both while eating an ordinary meal and after mechanical irritation of the gastric mucosa. Furthermore, ulceration having all the characteristic appearances of the chronic type could be induced if the mucus was persistently wiped off a given area of mucosa, thus allowing the gastric juice to exert its powerful erosive action on an unprotected spot. This type of experimental ulcer healed rapidly and spontaneously once the mucus was allowed to return. Thus it was apparent that in time an area of gastric mucosa would ulcerate if its resistance was lowered and if it was constantly bathed in acid gastric juice of sufficient concentration.
The role of mucus has recently been emphasized by Malhotra,8 who considers that the two most important protective barriers against ulceration are the surface epithelial cells themselves with their astounding capacity for regeneration, and the film of mucus which covers them. He produced evidence suggesting that the consistency of food affects the quality of gastric mucus derived from swallowed saliva; foods needing much mastication stimulate a high salivary output. He argues that by augmenting gastric mucus salivary mucus may help to protect against peptic ulceration.
Pathological Changes
Viewed through a gastroscope it will be found that in most instances gastric ulceration is a single lesion, the commonest site being the lesser curve of the pars media, proximal to the incisura angularis. The general shape is rounded or oval, punched-out in appearance if acute, and ragged or irregular if chronic. The edge is sometimes oedematous, and not infrequently there is a surrounding zone of erythema with the whole often based on an area of atrophic mucosa, puckered to produce a starfish effect if there has been much scarring as a result of previous ulceration.
When viewed through a microscope the chronic ulcer is seen to be a defect of the mucosa, submucosa, and muscle. Repair is by the formation of granulation tissue, which then becomes fibrous, and it is the presence of fibrosis that distinguishes the acute from the chronic ulcer. The fibrotic tissue retracts, and by overgrowth of epithelium from the margin the defect is closed. Thus the chronic ulcer when healed always leaves a telltale scar, marking for all time its former presence.
Presentation and Diagnosis
The popular conception of the " ulcer type," largely fostered by advertising beamed from a particular source, is that of the high-powered, chain-smoking business tycoon with enormous drive. From Daily copious vomiting with dehydration and weight-loss, the result of chronic ulceration producing organic pyloric stenosis or hourglass deformity (now rarely seen), seldom present any difficulty in diagnosis and require surgical relief.
Should the long-standing chronic dyspeptic with a history of ulcer develop anorexia, and specially a distaste for meat, then his gastric ulcer may have become malignant. The true incidence of this complication is very difficult to assess, but is not usually considered to be higher than 5% in Britain, though a figure five times as great is often quoted in the United States. Clearly so much depends upon the interpretation given by the histopathologist of biopsy, resection, and autopsy specimens.
Presentation by perforation has been discussed in an earlier article in this series. '4 Treatment and Prognosis Ulcer treatments come and ulcer treatments go, and the latest in a long line is carbenoxolone sodium, which has been shown statistically by Doll and colleagues"" so promote the healing of gastric ulcers. The same can be said for bed rest and a total ban on smoking. Carbenoxolone sodium is capable of producing unfortunate side-effects, including oedema, hypertension, and hypokalaemia. A reduction in dosage will decrease the incidence and severity of side-effects, but will also decrease the rate of healing of the ulcer. It has now been found that the dosage need not be lowered if given in combination with thiazide diuretics, in which case the rate of healing is not affected." Carbenoxolone sodium is believed to exert its healing effect by causing an increased secretion of mucus by the gastric epithelium and particularly by regenerating epithelial cells in the vicinity of the ulcer. '7 That the patients peace of mind, induced by faith in his physician's treatment, affects healing was shown"' when an unselected and consecutive series of ambulant patients received no other treatment except a daily subcutaneous injection of I ml. of distilled water. Healing was confirmed by gastroscopic observation.
In my. view the ulcer problem lies not in how to achieve healing but in how to prevent recurrence, and here the physician has precious little to offer. group 0 predominance, and strong evidence for an excess of group A. Hypersecretion ulcers are either prepyloric or in association with duodenal ulceration. Commentingonthis important paper, Davenport32 accepts that there are indeed two types of gastric ulcer with profound physiological and genetic differences. He suggests that in those with apparent hyposecretion of acid this occurs because the normal high barrier opposing diffusion of hydrogen ions into it has been broken, and mentions that aspirin is one of the substances capable of causing a transitory change in this barrier.
Conclusions
Chronic benign gastric ulceration develops only in a stomach capable of secreting hydrochloric acid, and it cannot develop if there is a normal mucosa which remains protected by its mucus barrier.
Chronic gastric ulcers can be divided into two types:
(1) Those which are juxtapyloric, or combined with duodenal ulceration, are associated with gastric hypersecretion. In this type the operative factor may be antral stasis with augmentation of the hormonal phase of gastric secretion. If the output of gastrin reaches a sufficiently high level the resulting hypersecretion might be sufficient to overwhelm the mucous barrier.
(2) Those associated with hyposecretion perhaps develop on an area of atrophic mucosa, a patch of mucosa whose resistance has been lowered, the surface cells then losing their capacity for regeneration. Such a patchy atrophic gastritis might result from faulty diet, malnutrition, local irritants, alcohol, smoking, drugs, infection, ischaemia, autoimmune processes, or even degeneration associated with ageing.
Though the majority of gastric ulcers can be persuaded to heal by medical means the recurrence rate remains extremely high, and medicine has to date no answer to this problem. It is the surgeons who have so far produced lasting results.
